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Summary : tert-Butoxy radicals generated either thermally or photochemically are trapoed pre- 
paratively by various captodative olefins. 

ESR spectroscopy has proven to be a valuable tool in examining the 
4 

kinetics and reaction mechanism in general . These studies have revealed 

unusual preferente of tert-butoxy radicals for allylic hydrogen abstraction 

and their reluctante to add to monoolefins 
5-8 

. 

On the other hand, addition of tert-butoxy radicals becomes competi- 

tive or may even predominate in the case of cyclopentadiene, norbornene and 

9 10 
norbornadiene . Tert-butoxy radicals cannot be detected by ESR , but their 

mostly short lived spin-adducts can be observed using various spin-traps, e.g. 

11 
tert-butyl nitrone, nitroso-tert-butane , various methylated pyrroline 

oxides11'12 
13 

and tert-butylisocyanide . 

However powerful the ESR technique may be, it suffers from severe limita- 

tions since the arising spin-adducts cannot be separated preparatively and 

must be analyzed spectroscopically as a mixture. The use of stable nitroxide 

radicals as co-reagents is therefore one of the majar recent contributions to 

the study of radical additions and of polymerlsations 
14,15 . They lead to sta- 

ble non-radical products which can be separated by TLC 01 HPLC techniques and 

then analysed. Most interestingly, however, this approach has revealed that 

under homosolvolytic conditions with nitroxides as solvents, acrylonitrile adds 

tert- butoxy radicals in 81% yield together with the 19% methyl radical adduct: 

0 
t-Bu0 /H /H 

H*C=CHCN - t-ButO-CH+ 

CN 

+ CHgCH2-C\~ 

CN 1 solvent 
stable coupling products 

6 1% 19% 

Our independent approach 'co trap various radical species takes advantage 

of pronounced radicophilic properties of captodative (g) olefins 1 16,17 . The 

arising cd radical adducts 2 are sufficiently stabillsed to undergo selective 

dimerisation leading to adduct-dimers 3 : 
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L x Y Conditions 4(%j28 
M.P "C 5(%) 

-._-__- 
l? 

ì CN S-t-Bu DTBP 
a) ,140°C,12h 32 

DTPOb' ,60°C,8h 11 106 48') 

41 
19 D CN S-Ph II 21 146 

Ph s-Ph #1 c 74 152 

a CN S-t-Bu DTBPb' ,20°C,hv 26 106 

b CN S-Ph ,I 22 146 

d CN O-CH II 21 123 >5 

3N 3 
3 

21 COZCH #1 - e 30 oil 

f CN N(CH3) !# 59 118 

N 3 

2 

g CN II 64 154 

h CN II 73 181 

a) 0.28M solution of la in benzene, olefin/peroxide=2:1, sealed tube 

b) O.lM solution of 1 in benzene, ratio 2:l; c)6a is also obtained in 7% 

22 
yield _ 
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